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In the Claims: 

1 . (currently amended) A cardiac pacing system for delivering electoral 
stimulation to a t least three chambers of a hear t, said at least three chambetgincluding 
a left ventricular chamber and a right ventricular chamber , comprising: / 

a timing circuit to measure at least one time interval, the at leasr one time interval 
operativelv coupled boing usod to control delivery of #*ean electrical stimulation therapy 
to at least a left ventricular chamber and a right ventricular chamber by atae cardiac 
pacing system; / 

a sensing circuit to measure ^duration of a QRSxomplex of a last-to-depolarize 
ventricular chamber of the heart; and / 

a control circuit coupled to the timing circuit and the sensing circuit to adjust the 
length of the at least one time interval based on the measured duration of the QRS 
complex of the heart. / 

2. (currently amended) A^he system according t of Gclaim 1 , wherein the 
sensing circuit includes a circuit to/sense a depolarization in a selected one of the left or 
right atria of the heart, and whepein the at least one time interval further 
comprises i ncludos an SAV (May initiated upon sensing of the depolarization, and 
further i nclud i ng comprising/: 

an output circuit coupled to the timing circuit to: 

a) _deliver a first/ventricular pacing pulse to a first ventricular site disposed in a 
first ventricular chancer upon expiration of the SAV delay and a second ventricular 
pacing pulse to a Second ventricular site disposed in a second ventricular chamber, 
wherein said se/ond ventricular pacing pulse is delivered after a temporal interval 
following delivery of said first ventricular pacing pulse, or 

b) uppn detecting a ventricular depolarization in said first ventricular chamber 
prior to expiration of the SAV delay, withholding delivery of the first ventricular pacing 
pulse an<d delivering the second ventricular pacing pulse after a temporal interval 
following detection of said ventricular depolarization, or 
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c) upon detecting a ventricular depolarization in said second ventricular chamber 
prior to expiration of the SAV delay, withholding delivery of the second ventricular 
pacing pulse and delivering the first ventricular pacing pulse after a temporaUfTterval 
following detection of said ventricular depolarization . 

3. (currently amended) : Fbe-A_system according t of Gd&\m 2, wherein the 
output circuit includes a circuit to deliver a n atrial pacing pulse/fo the selected one of the 
left or right atria of the heart upon expiration of a ft V-A escape interval, and wherein the 
at least one time interval includes a PAV delay initiated itfpon delivery of the atrial pacing 
pulse, and wherein the output circuit i nc l udes further/Comprises a circuit to deliver the 
first ventricular pacing pulse to the first ventriculaysite upon expiration of the PAV delay. 

4. (currently amended) : FbeA system according t of Gclaim 2 e^3, whoro i n 
th e output c i rcu i t i nc l ud o s a circuit to do li y o r a s e cond v o ntricular pac i ng pu l s e to a 
second ventr i cu l ar s i t e , and wherein thg at l east one t i m e temporal interval comprises 
i nc l ud es a V- Vbi-ventricular delay el aps i ng b e tw ee n th e first and se cond v e ntr i cu l ar 
pac i ng pu l ses . / 

5. (currently amended) TbeA system according t of Gclaim 4, wherein the 
first ventricular chambers ^/ is a location within the right ventricle of the heart and the 
second ventricular chamoersite is a location within the left ventricle of the heart. 

6. (currently amended) TbeA system according t of Gclaim 4, wherein the 
first ventricular chamber ette is a location within the left ventricle of the heart and the 
second ventricular chambers rte is a location within the right ventricle of the heart. 

7. / (currently amended) TheA system according t of Gclaim 4, wherein the 
output circuit includes a circuit to deliver a pacing pulse to the other one of the left or 
right ama of the heart. 

/ 8-41 (withdrawn) 
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42. (currently amended) A method for us e in a card i ac pac i ng s yst e ryf for 
optimizing delivery of therapeutic electrical stimulation to at least three chatyfoers of a 
heart, said at least three chambers including a left ventricular chamber afid a right 
ventricular chamber, comprising the m e thods steps of: / 

(a) t i ming measuring at least one time interval between at/feast two of the 
following cardiac events: 

an atrial depolarization event, an atrial pace eventy£ left ventricular 
depolarization event, a left ventricular pace event, a right ventricular depolarization 
event, a right ventricular pace event ; / 

obtaining a presently enabled, programmable value of a one of: a sensed A-V 
interval, a paced A-V interval, a V-A escape interval: 

(b) -delivering a therapeutic electrical stimulation to a first atrial chamber followed 
by a first ventricular chamber and subseguentlv locat i on i n to a second ventricular 
chamber of the heart at a-predetenpfned times relative to either the at least one time 
interval or the programmable val* 

(c Hor a given cardiac cycle, measuring a_duration of a QRS complex duration of 
a last-to-depolarize ventricular chamber of the heart; 

storing the measu/ed QRS complex duration; and 

(dfadjusting atbe temporal length of the at least one time interval based on the 
measured duration 9T the QRS complex of the last-to-depolarize ventricular chamber of 
the heart. 

43. Currently amended) Vp&h method according t of Gclaim 42, and further 
comprising tne step mothod of: 

sensing a depolarization in a selected one of thea left atria or aright atria of the 
3art; 

/and wherein the at least one time interval includes an SAV delay initiated from 
the Occurrence of the sensed depolarization of the left atria or the right atria , and further 
co/nprising w h e r ei n th e 
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delivering therapeutic cardiac pacing oloctr i ca l st i mu l at i on ic do li vorod to thafirst 
ventricular chamber locat i on in tho h o art upon expiration of the SAV delay. X 

44. (currently amended) method according t o! Gclaim^fS, wherein the 
first ventricular chamber comprises l ocation is a l ocat i on w i thin a aeloctod ono of tho l oft 
or-right ventricles. X 

45. (currently amended) Tmk method according to G claim 44, and furthor 
compr i s i ng th e m e thods of wherein for a subseguerft cardiac cycle, 

d eli v e r i ng atrial ele ctr i cal st i mu l at i on to tn e se le cted on e of th e le ft or r i ght atr i a 
of th e h e art if fee an atrial depolarization -is/fot sensed within a predetermined period 
time , delivering an atrial pacing stimulus^ an atrial chamber following expiration of a V- 
A escape interval / 

and wh e r ei n th e at le ast onetim e i nt e rva l i nc l ud e s an PAV d el ay comm e nc e d 
relat i ve to th e d eli v e ry of th e atria l e l e ctrica l st i mu l at i on , and wherein the delivery of 
therapeutic electrical stimulation to th e f i r s t l ocat i on i n th e h e art occurs following 
expiration of a paced A-V ipfterval th e PAV delay . 

46. (currently amended) TkeA method according t of Gclaim 42, wherein the 
step of delivering a Jmerapeutic electrical stimulation to a first atrial chamber followed by 
a first ventricular (mamber and subseguently to a second ventricular comprises th e f i rst 
l ocation i s w i th i ff th e r i ght or th e le ft v e ntr i c le , and furth e r compr i s i ng th e m e thod of 
delivering therapeutic electrical stimulation to the second ventricular chamber te-a 
l ocat i on w i fflin tho othor ono of th o lo ft or r i ght v en tr i c le s following expiration of fee a V- 
V delay tJoast ono t i mo interval. 

/ 47. (currently amended) TbeA method according t of Gclaim 44, and further 
comprising the mothod step of delivering electrical stimulation to the other one of the 
left or right ventricles following expiration of a V-V delay, wherein the V-V delay is one of 
tne at least one time intervals. 
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48. (new) A computer readable medium for storing instructions for perforr 
a method, comprising: X 

instructions for measuring at least one time interval, the at least onetime interval 
being used to control delivery of an electrical stimulation therapy to at least a left 
ventricular chamber and a right ventricular chamber by a cardiac paang system: 

instructions for measuring a duration of a QRS complex or a last-to-depolarize 
ventricular chamber of a heart: and 

instructions for controlling a timing circuit and a seeing circuit to adjust the 
length of the at least one time interval based on the measured duration of the QRS 
complex of the last-to-depolarize ventricular chamber of the heart. 

49. (new) A computer readable medium according to claim 48, further 
comprising: 

instructions to deliver a first ventricular pacing pulse to a first ventricular site 
disposed in a first ventricular chamber upon expiration of an SAV delay and a second 
ventricular pacing pulse to a secoflq ventricular site disposed in a second ventricular 
chamber, wherein said second Ventricular pacing pulse is delivered after a temporal 
interval following delivery of gaid first ventricular pacing pulse: 

instructions to, upopr detecting a ventricular depolarization in said first ventricular 
chamber prior to expiration of the SAV delay, withhold delivery of the first ventricular 
pacing pulse and deli>/er the second ventricular pacing pulse after a temporal interval 
following detection \M said ventricular depolarization: and 

instructions to, upon detecting a ventricular depolarization in said second 
ventricular chamber prior to expiration of the SAV delay, withhold delivery of the second 
ventricular pacing pulse and deliver the first ventricular pacing pulse after a temporal 
interval foHowing detection of said ventricular depolarization. 

/50. (new) A system for providing cardiac pacing therapy to at least three 
chambers of a heart, comprising: 
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means for measuring at least one time interval, the at least one time int^al 
being used to control delivery of an electrical stimulation therapy to at least^left 
ventricular chamber or a right ventricular chamber by a cardiac pacinq.s^stem: 

means for measuring a duration of a QRS complex of a lasHo-depolarize 
ventricular chamber of a heart: and / 

means for controlling a timing circuit and a sensinodrcuit to adjust the length of 
the at least one time interval based on the measured cklration of the QRS complex of 
the last-to-depolarize ventricular chamber of the h&^rt. 

51 . (new) A system according to g^m^O, further comprising: 

means for delivering a first ventriotllar pacing pulse to a first ventricular site 
disposed in a first ventricular chamber Jpon expiration of an SAV delay and a second 
ventricular pacing pulse to a secopr^ ventricular site disposed in a second ventricular 
chamber, wherein said second>^entricular pacing pulse is delivered after a temporal 
interval following delivery of ^aid first ventricular pacing pulse: 

means for, upon delecting a ventricular depolarization in said first ventricular 
chamber prior to expiration of the SAV delay, withholding delivery of the first ventricular 
pacing pulse and delivering the second ventricular pacing pulse after a temporal interval 
following detection of said ventricular depolarization; and 

means for, upon detecting a ventricular depolarization in said second ventricular 
chamber prior to expiration of the SAV delay, withholding delivery of the second 
ventricular facing pulse and delivering the first ventricular pacing pulse after a temporal 
interval blowing detection of said ventricular depolarization. 



